Materials and methods
All reagents and solvents were from commercial sources (Sigma-Aldrich, Acros, Alfa Aesar) and were used as received. Ionic liquids were synthesized and purified according to literature procedures, see below for details.
1 PD was prepared according to literature procedure;
2 the structure and purity were confirmed by MALDI-TOF spectrometry and HPLC, respectively ( Figure S8) .
A 1 mM concentration stock solution of PD in DMSO was prepared fresh prior to experiments, used within 48 h for all spectroscopic measurements, and protected from direct light exposure during storage. All solutions of PD in ILs were prepared by addition of the DMSO stock solution to the ionic liquid, followed by vortexing at 3000 rpm for 10-30 seconds.
NMR spectra were recorded on a Varian (300 MHz) spectrometer.
1 H NMR chemical shifts are reported in ppm (δ) downfield from residual DMSO in DMSO-d 6 ; 19 F resonances are reported relative to trifluoroacetic acid (δ = -76.5 ppm).
Absorption spectra were acquired on an Agilent 8453 UV-vis instrument using 1.0 cm quartz cells. The absorption maxima of the Soret band in molecular solvents and their mixtures was centered around 470 nm, for ionic liquids at 475 nm.
Fluorescence measurements were performed using a Shimadzu RF-5301PC as follows: for all molecular solvents and molecular solvent mixtures λ ex was 470 nm; for all ionic liquids λ ex was 475 nm; emission spectra were collected from 600 to 900 nm; excitation and emission slit widths were 3 nm and 3 nm; sensitivity -high; 1.0 cm quartz cell. All spectra were background subtracted using appropriate blanks, and subsequently smoothed using manufacturer provided software. Temperature dependent measurements were performed using Agilent-Cary spectrophotometer with a Peltier temperature controller as follows: λ ex was 470 nm; emission spectra were collected from 600 to 900 nm using 5 scans; excitation and emission slit widths were 10 nm and 10 nm; 1.0 cm quartz cell. The samples were equilibrated for 5 min at a given temperature before the emission spectra were measured. All spectra were background subtracted using the appropriate blanks.
Percent of the twisted PD conformation (twisted PD / %) was calculated as follows:
where F max twisted is the maximum fluorescence intensity of the twisted conformation; F max planar is the maximum fluorescence intensity of the planar conformation Water content of ILs was measured using Aquamax KF coulometric titrator from GRS Scientific according to manufacturer provided protocols, using 0.4 or 0.5 ml of sample.
Viscosity and density of ILs was measured using Anton-Paar Lovis 4500M microviscometer. Fluorescence measurements were performed concurrently with the water content measurements.
Synthesis and characterization of ionic liquids
All ionic liquids were prepared according to literature procedures or modified literature procedures 1 following the general sequences shown below. All ionic liquids were purified as follows: ionic liquids were dissolved in CH 2 Cl 2 , followed by filtration to get rid of inorganic impurities. Next, ionic liquids were repeatedly treated with charcoal in EtOH at elevated temperatures followed by filtration and removal of EtOH in vacuo (for an azeotropic removal of residual water). Finally, the ionic liquids were dried under vacuum for 8-12 hours. All sample preparations and spectroscopic measurements were conducted immediately after removing the ionic liquids from the vacuum with care to minimize the exposure to moisture.
[C 4 -mim]NO 3 : - (10) a -viscosity and density measurements performed at 20 o C; water content in v/v was recalculated using the amount of water (density = 1 g/cm 3 ) in a given volume of IL; b -[C 4 -mim]NO 3 was mixed with water (v/v), and viscosity and density were determined in the same manner as for the other ILs; water content of this sample was not determined by KFtitration. 
